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Cyclic foenzimidazoles 

Technical field 

The invention relates to novel compounds, which are used in the pharmaceutical industry as active 
compounds for the production of medicaments. 

Prior art 

In European patent applications 266326 (which corresponds to US Patent 5,106,862), benzlmidazole 
derivatives having a very broad variety of substituents are disclosed, which are said to be active as anti- 
ulcer agents. 

Summary of the invention 

The Invention relates to compounds of the formula 1 




Ar 

in which 

R1 is hydrogen, halogen, hydroxyl, 1-4C-alkyI, 3-7G-cycloalkyl, 3-70cycloalkyl-1-4C-alkyt, 1-4C- 

alkoxy, 1-4C-alkoxy-1-4C-alkyl ( I^C-alkoxycarbonyl, 2-4C-alkenyI, 2-4C-alkynyl,fluoro-1-4C^ 

alkyi, hydroxy-1-4C-afkyl or mono- or di-1-4C-alkyiamino, 
R2 is hydrogen, 1-4C-alkyl, 1-4C-alkoxy t MC-aIkoxy-t-4C-alkyl, aryl. 3-7C-cycloatkyl. 3-7C- 

cyc!oaikyM-4C-alkyl, 1-4C-alkoxyearbonyl, mono- or dM-4C-alkylamino-1-4C-alkylcarbonyl, 

hydroxy-1-4C-alkyI, fluoro-2-4C-alkyl. 
R3 is hydrogen, halogen, fluoro-1-4C-alkyl r carboxyl. 1-4C-alkoxycarbony1, hydroxy-1-4C-alkyl, 1- 

^alkoxy-WC-alkyl, 1-4C-a!ko^1-4C-alkoxy^ orthe 

group -CO-NR31 R32, 

where 

R31 is hydrogen, hydroxyl, 1-70-atkyl, hydroxy-1-4C-a[kyl or 1-4C^alkoxy~1-4C-alkyl and 
R32 is hydrogen, 1-70-alkyl, hydroxy-1-4C-alkyl or 1-4C^lkoxy-1-4C-alkylt 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino, 
piperidino, piperazino, N-1 -4C~alkylpiperazino or morphollna group, 
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X Is O (oxygen) or NH and 

Ar is a mono- or bicycllc aromatic residue, substituted by R4 f R5, R6 and R7, which is selected from 
the group consisting of phenyl, naphthyl, pyrrotyl, pyrazolyl. imldazolyl, 1,2,3-triazolyl, indolyt, ben- 
zimidazoiyl.furyl. benzofuryl, thienyl. benzothienyl, thiazolyl, isoxazolyl, pyridinyl, pyrimldlnyl, 
chinolinyl and isochinolinyl, 
wherein 

R4 is hydrogen, -MOalkfl, hydroxy-1-4C-alkyI, 1-4C-alkoxy, 2-4C-alkenyloxy f 1-4C-aikylcarbo- 
nyl, carboxy, l-4C-alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-alkoxycarbonyi-1-4C^alkyl, halo- 
gen, hydroxy, aryt, aiyl-1-4C-alky1, aryi-oxy,.aiyl-l-4C-alkoxy. trifluoromethyl, nitro, amino, 
mono- or di-'MC-alkylamino, l-4C-alkylcarbonylamino. I^C^alkoxycarbonylamlno, 1-4C- 
alkoxy-1 -4C-a|koxycarbonylamino or sulfonyl, 

R5 is hydrogen. 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl. halogen, trifluoromethyl or hy- 
droxy, 

R6 is hydrogen, 1 -4C-alkyl or halogen and 
R7 is hydrogen, 1-4C-alkyi or halogen, 
and wherein 

aryl is phenyl or substituted phenyl with one, two or three same or different substituents from the 
group of 1-4C-alkyl, 1-4C-alkoxy t carboxy. 1-4C-alkoxycarbonyl, halogen, trifluoromethyl, nitro, 
trlfluoromethoxy, hydroxy and cyano, 
and the salts of these compounds. 

Halogen within the meaning of the invention is bromo, chioro and fluoro. 

1-4C-Alkyl represents a straight-chain or branched alkyl group having 1 to 4 carbon atoms. Examples 
which may be mentioned are the butyl, isobutyl, sec-butyl, tert-butyl. propyl, Isopropyl, ethyl and the 
methyl group. 

3^7C-CyctoalKyl represents cyclopropyl, cyclobutyi, cyclDpentyl, cyclohexyl and cycloheptyt, of which 
cyclopropyl, oyolobutyl and cyclopentyl are preferred. 

3-7C-CyctoalkyM-4C-aikyl represents one of the aforementioned l-4C-alkyl groups, which is 
substituted by one of the aforementioned 3-7C-cycloalkyl groups. Examples which may be men- 
tioned are the cydopropylmethyl, the cyclohexylmethyl and the cyclohexylethyl group. 

1-4C-Alkoxy represents a group, which In addition to the oxygen atom contains one of the aforemen- 
tioned 1-4C-alkyI groups. Examples which may be mentioned are the butoxy, isobiitoxy, sec-butoxy, 
tert-butoxy, propoxy, Isopropoxy and preferably the ethoxy and methoxy group- 
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1-4C-AlkoxH-4C-alkyl represents one of the aforementioned 1-4C~alkyl groups, which is substituted by 
one of the aforementioned 1-4C-alkoxy groups. Examples which may be mentioned are the methoxy- 
methyl, the methoxyethyl group and the butoxyethyl group. 

1- 4C-Alkoxycarbonyl (1-4C-alkoxy-GO-) represents a carbonyl group, to which one of the aforemen- 
tioned 1-4C-alkoxy groups is bonded. Examples which may be mentioned are the methoxycarbonyl 
(CH 3 0-C{0)-) and the ethoxycarbonyi group (CH a CH 2 0-C(0» . 

2- 4C-Alkenyt represents a straight-chain or branched alkenyl group having 2 to 4 carbon atoms. Ex- 
amples whfch may be mentioned are the 2-butenyl, 3-butenyl, 1-propenyl and the 2-propenyl group 
(ally) group). 

2- 4C-Alkynyl represents a straight-chain or branched alkynyl group having 2 to 4 carbon atoms. Exam- 
ples which may be mentioned are the 2-butynyt, 3-butynyI, and preferably the 2-propynyl, group 
(propargyi group). 

Fluoro-l-4C-alkyl represents one of the aforementioned 1-4C-alkyl groups, which Is substituted by one 
or more fluorine atoms. An example which may be mentioned Is the trlfluoromethyl group. 

Hydroxy-1-4C-alkyl represents one of the aforementioned 1-40-alkyl groups, which is substituted by a 
hydroxy group. Examples; which may be mentioned are the hydroxym ethyl, the 2-hydroxyethyl and the 

3- hydroxypropyl group. 

Mono- or dM-4C-alkyiamino represents an amino group, Which Is substituted by one or by two - identi- 
cal or different - groups from the aforementioned 1-4C-alkyl groups. Examples which may be men- 
tioned are the dtroethylamlno, the diethylamino and the dllsopnopylamino group. 

Mono- or di-1-4C-alkylamino-l-4C-alkylcarbonyl represents a 1-4C-alkylcarbonyl group, which Is substi- 
tuted by a mono- or dH-4C-alkylamlno groups. Examples, which may be mentioned, are the dimethyt- 
amino-methylcarbonyl and the dimethylamino-ethylcarbonyl group. 

Fluoro-2-4C-alky! represents a 2^4C-alkyl group, which Is substituted by one or more fluorine atoms. An 
example which may be mentioned is the 2,2,2-trlfluoroethyl group. 

1- 4C-A)koxy-1 -4C-alkoxy represents one of the aforementioned 1-4<S-aikoxy groups, which is substi- 
tuted by a further l-4C-alkoxy group. Examples which may be mentioned are the groups 

2- (methoxy)ethoxy (CH 9 -0-CH 2 -CHrO-) and 2-(ethoxy)ethoxy (CH3-CH2-O-CH2-CH2-O-). 
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1^C-Mkoxy-1-4C-alkoxy-l-4C-alkyl represents one of the aforementioned 1-40aIkoxy-1-4C-alky1 
groups, which is substituted by one of the aforementioned 1-4C-alkoxy groups, An example which may 
be mentioned is the group 2-(memoxy)ethoxymethyl (CHs-O-CHa-CMjrO-CHr). 

Fluoro-1-4C-alkoxy representsone of the aforementioned 1-4C-alkoxy groups, which is completely or 
mainly substituted by fluorine, "mainly* meaning In this connection that more than half of the hydrogen 
atoms are replaced by fluorine atoms. Examples of completely or mainly fiuoro-substltuted l-4C-a!koxy 
groups which may be mentioned are the 1 ,1 .1 1 3,3,3-hexafluoro-2-propoxy, the 2-trifluoromethyl-2- 
propoxy. the 1.1,1-trifluoro-2-propoxy. the perfluoro-tert-butoxy. the 2.2,3,3.4,4,4-heptafluoro-l-butoxy, 
the 4,4,4-trifluoro-1-butoxy. the 2.2.3.3,3-pentafluoropropoxy, the perfluoroethoxy, the 1,2,2-trifluoroeth- 
oxy. In particular the 1 ,1 ,2,2-tetrafluoroethoxy. the 2,2,2-trifluoroethoxy, the trifluoromethoxy and pref- 
erably the dlfluoromethoxy group 

Fluoro-1-4C-alkoxy-1-4C-a|kyl represents one of the aforementioned 1-4C-alkyl groups, which Is substi- 
tuted by a fluoro-1-4C-alkoxy group. Examples of fluoro-1-4C-alkoxy-1-4C-alkyl groups are the 
1,1 ,2,2-tetrafIuoroethoxymethyl, the 2,2,2-trifluoroethoxymethyl. the triffuoromethoxyethyl and the 
diftuoromethoxyethyl group. 

1-7C-Alkyl represents a straight-chain or branched alkyl group having 1 to 7 carbon atoms. Examples 
which maybe mentioned are the heptyl, Isoheptyl (5-methylhexyl), hexyl, Isohexyl (4-methylpentyl). neo- 
hexyl (3.3-dimethyibutyl). pentyi. Isopentyl (3-methylbutyl), neopentyl (2,2-dimethylpropyl), butyl, isobu- 
tyl, sec-butyl, tert-butyl. propyl, Isopropyl, ethyl and the methyl group. 

Groups Ar which may be mentioned are, for example, the following subsfrtuents: 4-acetoxyphenyl, 4- 
acetamidophenyl, 2-memoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 3-benzyloxyphenyl, 4-benzyI- 
oxyphenyl. 3-benzyloxy-4-memoxyphenyl. 4-benzyloxy-3-methoxyphenyl. 3,S-bi3(trifiuoromethyl)phenyl. 
4-butoxyphenyl. 2-chtorophenyl. 3-chlorophenyl. 4-chlorophenyl. 2-chloro-6-fluorophenyl, 3-chloro-4- 
ftuorophenyl. 2-chloro-5-nitrophenyl,4-chloro-3'nitrophenyl, 3-(4-chlorophenoxy)phenyl, 2,4-dichloro- 
phenyl. 3,4-dlfluorophenyi. 2.4-dihydroxyphenyl, 2,6-dimethoxyphenyl, S.^imethoxy-S-hydroxyphenyl. 
2,5-dimethylphenyl. 3-ethoxy-4-hydroxyphenyl, 2-fluorophenyi. 4-fluorophenyl, 4-hydroxyphenyl. 2- 
hydroxy-5-nitrophenyl. 3-roethoxy-2-nitrophenyl. 3-nitrophenyl, 2,3.5-trichlorophenyl. 2,4,6-trihydroxy- . 
phenyl. 2,3,4-trlmethoxyphenyl. 2-hydroxy-1-naphthyl. 2-methoxy-1-naphthyl. 4-methoxy-1-naphthyl. 1- 
methyl-2-pyrrolyl, 2-pyrrolyl. 3-methyl-2-pyrrolyl, 3,4-dimethyl-2-pyrrolyi, 4-(2-methoxycarbonylethyl)-3- 
methyl-2-pyrrolyl, 5-ethoxycarbonyl-2,4-dimethyl^-pyrrolyi. 3,4-dibromo-5-methyi-2-pyrrolyl, 2.5-dime- 
thyl-1-phenyW-pyrrolyi, 5-carboxy-3-ethyl-4^methyl-2-pyrrolyl. 3.5-dimethyl-2-pyrrolyl, 2,5-d«methyl-1-(4- 
trlfiuoromethy1pheny!)-3-pyrro^ 

pyrrolyl, l-^-fluorophenyl^-pyrrolyl, 1-(4-trlfluoromethoxyphenyl>-2-pyrrolyl, 1-(2-nitrobenzyl)-2-pyrrolyl. 
1-(4^etnoxycarbonyl)-2.5-dimethyl-3-pyrrolyl, s-chloro-I.S-dimethyl^-pyrazolyl. 5-chloro-1-methyl-3- 
trifiuoromethyl-4-pyrazolyl. 1-(4-chlorobenzy1)-5-pyrazolyl. 1 ,3-dimethyl-5-(4-chlorphenoxy)-4-pyrazolyl. 
1- me thyl^trlfluometbyl-5K3-trif^ 
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phenyl)-5-pyrazolyl, 5-aliyloxy-1 -methy!-3-trff)uoromethyl-4-pyrazoIyl, 5-chloro-1-phenyl-3-trifluoro- 
methyW-pyrazofyl, 3,5-dimethyM -phenyl-4-imidazolyl, 4^romcM-methyl-5-fmidazolyl, 2-butyltmi- 
dazolyl, 1-phenyl-1 T 2 f 3-triazo!-4-yl, 3-indolyl f 4-lndolyI. 7-lndolyl, 5-methoxy-3-indolyl, 5-benzyloxy-3- 
indolyl, 1-benzy!-3-lndo!yl, 2<4K*lorophenyI)^-fndolyi, 7-benzyloxy-3-indoIyl, 6-benzyloxy-3-indoIyl, 2- 
methyl-5-nitro-3-indo!yi, 4 l 5 l 6 ( 7-t6tranuoro-3-fndo)yl, 1-(3.5-difluDfoben2yl)^-lndotyl r 1-methy!-2-(4- 
trifluorophenoxy>-3~indolyl, 1-methyl-2-benzimidazolyl, 5-nitro-2-furyK 5-hydroxymethyi-2-fury), 2-furyl, 3- 
furyl, 6-(2^nitro^-trifluoromethylphenyl)-2-furyl» 4^etho>cycarbonyl-5-methyl-2-furyl. 5-(2-trifluoromethoxy- 
phenyl)-2-furyl, 5-(4-methoxy-2-nitrophenyl>2-furyI. 4-bromo-2-furyl, 5-dlmethylamfno-2-furyI fc 5-bromo- 
2-fuiyi, 5-sulfo-2-furyl, 2-benzofuryl, 2-thienyl, 3-thienyl, 3-methyI-2-thienyl, 44>rorho-2-thlenyl, 5-bromo- 
2-thienyIi 5^nitro-2-th!enyI, 5-methyl-2-thienyl. 5-(4-niethoxyphenyI)-2-thlenyl. 4-mefchyl-2-thtenyl, 3- 
phenoxy-2-thienyI, 5-carboxy-2-thienyl t 2,5-dichloro-3-thleny! l 3-methoxy-2-thienyl. 2-benzothienyl, 3- 
methyI-2-benzothienyl, 2-bromo-5-chloro-3-benzothienyl f 2-thiasolyl, 2-amlno-4-ch1oro-5-thiazolyi, 2,4- 
dichloro-5-thiazolyl, 2-diethyiamino-5-thiazolyl. 3-methyl-4-nftro-5-isoxazolyl, 2-pyridyl, 3-pyridyt> 4- 
pyrldyl, 6-methyl-2-pyridyl, S-hydroxy-S-hydroxymethyl-Z-methyl^-pyridyl, 2,6-dlchloro-4-pyrfdyl, 3- 
chloro-5-trifIuoromathyI-2-pyridyl f 4,6-dimethyl-2-pyridy!, 4-(4-ch!orophenyD"3-pyridy!, 2-chloro-5- 
methoxyrarbonyl-6-me%l^phenyl-3-pyrid^ 6-(3-trifluoromethylphenoxy)-3-pyridyl. 
2-(4-chlorophenoxy)-3-pyrldyl, 2,4-dfmethoxy-S-pyrimidlnyl, 2-quIno!inyl, 3-qufnoIfnyl, 4-quinolinyl, 
2-chloro-3-quinoliny! f 2-chloro-6-methoxy-3-quinoiinyl r 8-hydroxy-2-qulnoIlnyl and 4-isoquino!inyl. 

2-4C-Alkenyioxy represents a group, which in addition to the oxygen atom contains one of the above- 
mentioned 2-4C-aIkenyl groups. Examples, which may be mentioned, are the 2-butenyloxy, 3- 
butenyloxy, 1-propenyloxy and the 2-propenyloxy group (aliyloxy group). 

1-4C-AlkylcarbonyJ represents a group, which in addition to the carbonyi group contains one of the 
abovementioned 1-4C-alkyl groups. An example which may be mentioned is the acetyl group. 

Carboxy-1-4C-alky! represents a 1-4C-alkyl group which Is substituted by a carboxyl group. Examples, 
which may be mentioned, are the oarboxymethyl and the 2-carboxyethyl group. 

1-4C-Alkoxycarbonyl-1-4C-alkyl represents a 1-4C-alky! group, which is substituted by one of the 
abovementioned 1-4C-alkoxycarbonyl groups. Examples, which maybe mentioned, are the Methoxy- 
carbonylmethyl and the ethoxycarbonylmethyl group. 

Aryl-1-4C-alkyl represents one of the aforementioned 1-4C-aikyl groups, which is substituted by one of 
the abovementioned aryl groups. An exemplary preferred aryl-1-4C-alky) group }s the benzyl group. 

Aryl-1-4C-alkoxy represents one of the aforementioned 1-4C-alkoxy groups, which is substituted by one: 
of the abovementioned aryl groups. An exemplary preferred aryM-4C-alkoxy group Is the benzyloxy 
group. 
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1-4C-Alky!carbonylamlno represents an amino group to which a 1*4C-alkylcarbonyl group Is bonded. 
Examples which may be mentioned are the propionylaminc (C S H T C(0)NH-) and the acetylamlno group 
(acetamido group) (CHaC(O)lMH-) . 

1-4C-Alkoxycarbonylamlno represents an amino group, which is substituted by one of the aforemen- 
tioned 1-4C-alkoxycarbonyl groups. Examples, which may be mentioned, are the ethoxycarbonylamlno 
and the methoxycarbonylamino group. 

1-4C-Alkoxy-1-40alkoxycarbonyI represents a carbonyl group, to which one of the aforementioned 
1-4C-alkoxy-1-4C-alkoxy groups is bonded, Examples which may be mentioned are the 2-(methoxy)- 
ethoxycarbonyl (CH 3 -0-CH 2 CH 2 -0-CO-) and the 2-(ethoxy)ethoxycarbonyl group (CH 3 CH r O : CH 2 CH2- 

0- CO). 

1- 4C-Alkoxy-1-4C-aIkoxycarbonylamino represents an amino group, which is substituted by one of the 
aforementioned 1-4C-alkoxy-1-4C-alkoxycarbonyl groups. Examples which may be mentioned are the 

2- (methoxy)ethoxycarbonyiamino and the 2-(ethoxy)ethoxycarbonyIam(no group. 

Possible salts of compounds of the formula 1 - depending on substitution - are especially all acid addi- 
tion salts- Particular mention may be made of the pharmacologically tolerable salts of the inorganic and 
organic acids customarily used In pharmacy. Those suitable are water-soluble and water-insoluble<acid 
addition salts with acids such as, for example, hydrochloric acid, hydrobromic acid, phosphoric acid, 
nitric acid, sulfuric acid, acetic acid, citric acid, D-gluconic acid, benzoic acid, 2-(4-hydroxybenzoyl)- 
benzoic acid, butyric acid, suifosalicylic acid, maleic acid, laurlc acid, malic acid, fumarlc acid, succinic 
acid, oxalic acid, tartaric acid, embonlc add, stearic acid, toluenesuifonlc acid, methanesulfonic acid or 

3- hydroxy-2-naphthoic acid, where the acids are used In salt preparation - depending on whether a 
mono- or pdlybasic acid is concerned and on which salt is desired - in an equimolar quantitative ratio or 
one differing therefrom. 

Pharmacologically intolerable salts, which can initially be obtained, for example, as process products in 
the production of the compounds according to the invention on the Industrial scale, are converted into 
the pharmacologically tolerable salts by processes known to the person skilled in the art. 

It is known to the person skilled in the art that the compounds according to Invention and their salts, if, 
for example, they are isolated in crystalline form, can contain various amounts of solvents. The inven- 
tion therefore also comprises all solvates and in particular all hydrates of the compounds of the formula 
1 , and also all solvates and in particular all hydrates of the salts of the compounds of the formula 1 . 

The compounds of the formula 1 have a chirallty center in the 8-position, The invention thus relates to 
both enantiomers In any desired mixing ratio to another, Including the pure enantiomers, which are a 
preferred subject of the invention. 
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Compounds to be mentioned particularly are those of formula 1 , 
in which 

R1 is hydrogen or 1-4C-alkyl, 
R2 is hydrogen or 1-4C-alkyl, 

R3 is halogen, carboxyl, 1-4C-alkoxycarbonyf, hydroxy-1-4C-alky|, 1-4C-a|koxy-1-4C-alkyI or the 
group -CO-NR31 R32, 
where 

R31 Is hydrogen, 1-4C-alkyl, hydroxy-l-4C-alkyl or 1-4C-alkoxy-1-4C-allcyl and 
R32 is hydrogen or 1-4C-alkyl, 
or where 

R31 and R32 together, Including the nitrogen atom to which both are bonded, are a pyrrolidino, 
piperidino, piperazino, N-1-4C-aIkylpiperazino or morphplino group, 
X is O (oxygen) or NH and 

Ar is a phenyl group, substituted by R4, R5, R6 and R7 t 
wherein 

R4 is hydrogen. 1-4C-alkyl, hydroxy-1-4C-aikyl, 1-4C-alkoxy. 2-40-alkenyloxy, 1-4C-a]kylcarbo- 
nyl, carboxy, 1-4C-aIkoxycarbonyl, cartooxy-1-4C-alky!, 1-4C-alkoxycarbonyl-1-4C-alkyl f halo- 
gen, hydroxy, trifiuoromethyf t nitro, amino, mono- ordi-1-4C-alkylamino» 1-4G- 
alkylcarbonyiamino, 1-4C-aikoxycarbony|amino T 1 -4C-alkoxy-1 -4C-alkoxycarbonylamino or 
sulfonyl, 

R5 is hydrogen, 1-4C-aIkyl, 1-4C-alkoxy, 1-4C~aIkoxycarbonyl r halogen, trifluoromethyl or hy- 
droxy, 

R6 is hydrogen, 1 -4C-alkyl or halogen and 
R7 is hydrogen, 1-4C-alkyl or halogen, 
and the salts of these compounds. 

Among the compounds of formula 1, those of the formula 1a are preferred 



R3 



R5 




da) 



In which 

R1 is hydrogen or 1 -4C-aIkyl , 
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R2 is hydrogen or 1-4C-alkyl» . 

• R3 is carboxyl, 1-4C-alkoxycarbonyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy--MC-a[kyl or the group -CO- 
NR31R32. 
where 

R31 is hydrogen, 1-7C-alkyli hydroxy- l-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl and 
R32 is hydrogen or 1 -7C-aikyl, 
or where 

R31 and R32 together, including the nitrogen atom to which both arebonded, are a pyrrolldino, 

piperidino, piperazino, N-1-4C-alkylpiperazlno ormorphollno group, 
R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl. trifluoromethy!, 

amino, mono- or di-1-4C-alkyiamino, 1-40-alkylcarbonyiamino, 1-4C-alkoxycarbonylamino or 1- 

4C-alkoxy-1 ^C-alkoxycarbonylamlno, 
R5 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy and 
X is O (oxygen) or NH, 
and the salts of these compounds. 

Among the compounds of formula 1 . those of the formula 1 a are particularly preferred 
In which 

R1 is 1-4C-alkyl, 
R2 is 1-4C-alkyl, 

R3 is hydroxy-1-4C-aIkyl, 1 -40alkoxy-1 -4C-alkyl or the group tCO-NR31 R32, 
where 

R31 is hydrogen, 1-4C-a!kyl, hydroxy-2-4C-alkyl or l-40alkoxy-2-40aikyi and * 
R32 is hydrogen, 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino, 

group, 
R4 is hydrogen, 
R5 is hydrogen and 
X* is O (oxygen) or NH, 
and the salts of these compounds. 

Exemplary particularly preferred compounds are those of the formula 1a, In which R1, R2, R3, R4, R5 
and X have the meanings given in the following tabte 1 (Me = CH 3 ): 

Tablet 
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Particularly preferred are the compounds given as final products of formula 1 In the examples, and the 
salts of these compounds. 



The compounds according to the Invention can be synthesized from corresponding starting com- 
pounds, for example according to the reaction schemes given below (scheme 1 and soheme 2), The 
synthesis is earned out in a manner known to the expert, for example as described in more detail in the 
examples which follow the schemes. 

The starting compounds are known, for example, from Gillespie et al., J. Org. Chem. 1960, 25, 942 (6- 
chloro-2-mettiyl-4-nltro-1(3)H-ben2lm!dazole ( J. R. E, Hoover, A. R. Day, J. Amer. Chem. $oc. 1955, 
77, 4324 (4-hitro-1(3)H-benzimidazole-6-carboxamide) or A. R. Katritzky et al., Heterooyoles 1995, 41, 
345-352 (4-hydroxy-1-methyl-1H-benzimida2ole) or they can be prepared using analogous process 
steps. 

Scheme 1: 

Preparation of compounds of the formula 1 where X - O (3), with any desired substituent R1, R2, R3 
andAr 
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Schema 2: 

Preparation of compounds of the formula 1 where X ■ NH (5). with any desired substituent R1, R2, R3 
and At 




The preparation of the compounds of formula 1 where X - O [scheme 1 , compounds (3)] can be carried 
out In a manner known to the person skilled In the art t for example, analogously as described In more 
detail in International Patent Applications WO 95/27714 and WO 03/014123. 

Compounds of the formula 1 where X = NH [scheme 2, compounds (5)] can be obtained according to 
scheme 2, starting from corresponding substituted 4-amino-benzfmidazQles known from literature. 

The derivattzatfon. If any, of the compounds obtained according to the above Schemes 1 and 2 (e.g. 
conversion of a group R3 Into another group R3, or of R2 * H into another group e. g, R2 » 1-4C-alkyl) 
.is likewise carried out in a manner known to the expert, If compounds where R3 * -CO-1-4C-afkoxy or 
R3 = -CO-NR31R32are desired, an appropriate derivatization can be performed in a manner known to 
the expert (e. g. metal catalysed carbonylation of the corresponding halo compound or conversion of an 
ester into an amide) at the stage of the benzimidazoles of formula 2 or 4 (schemes 1 and 2) or more 
conveniently at a later point in time. 

The following examples serve to illustrate the invention In greater detail without restricting it Likewise, 
further compounds of the formula 1 or 2 whose preparation is not described explicitly can be prepared 
in an analogous manner or in a manner familiar per se to the person skilled in the art using customary 
process techniques. The abbreviation min stands for mlnute(s), h for hour(s). 
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Examples . 

Final products of formula (1) 

1 . 2,3-DImethyl-a-phBnyl-3 1 6,7,8-tetrahydro-chromeno[7,8.alimlda2ola. S-carboxyllc Acid 
' Dlmethylamide 

10 ml Phosphoric acid (85 %) were heated to 80 °C for 10 mill and then BSO mg (2.3 mmol) 7-hydroxy- 
6-(3-hydroxy^phenyli3ropyl>-2,3-dimethyl-3H-benzoimldazole-5-carboxylio acid dimethylamide were 
added during 1 0 mln.. After heating at 80° C for 1 h. the reaction mixture was poured onto Ice-water (20 
ml) and neutralized with 2M sodium hydroxide solution. The filtrate was filtered off and crystallized from 
ethyl acetate to give 555 mg (68%) of the title compound as a white solid of m. p. 236°-237 a C. 

2. 5.Bromo-2,3-dimethyl-8-phenyl-6 I 7,8,9-tetrahydro-3H"Imidazo[4,5-hIqulnoJlne 

A suspension of 2.0 g (5.6 mmbi) 6^romo-l,2-dlmethy1-5-(3^phenyl-aIlyl)-1H-benzoimidazo|-4-ylarnlne 
in 10 ml phosphoric acid (85 %) was heated to 130 °C for 20 mln. The solution was poured onto 
crushed ice and the pH adjusted to pH = 9 by tie addition of 6N sodium hydroxide solution. The mixture 
was extracted with dichloromethane/methanol (10:1). the organic phase separated, dried over anhy- 
drous magnesium sulphate and evaporated. The residue was purified by column chromatography on 
silica gel (toiuene/dioxane/methanol = 6:3.8:0.2). Crystallization from diisopropyl ether yielded 1.7 g (84 
%) of the title compound as a colourless solid, m.p. 206r21 0 °C. 

3. 2,3-Dlmethyl-8-phenyl-6,7,6,9-tetrahydro-3H-lmldazo[4 l 5-/ilquinoUne-5-carboxylic Acid Dime- 
thylamide 

To a solution of 1.5 g (4.2 mmol) 5-bromo-2.3-dimethyl-8-phenyl-6 1 7,a,9-tetrahydro-3H-Imldazo[4,5- 
h]quinoline in 60 ml dimethylamine (5M solution In tetrahydrofuran) were added 95 mg (0,42 mmol) 
palladium(ll) acetate and 0.66 g (2.5 mmol) triphenylphosphine. The mixture was transferred to an 
autoclave and carbonylated (6 bar carbon monoxide pressure, 120 °C) for 16 h. The reaction mixture 
was cooled down, poured into a mixture of saturated ammonium chloride solution (200 ml) and water 
(100 ml). The mixture was extracted with dlchloromethane, the organic layer washed with water, dried 
over anhydrous magnesium sulphate and evaporated. The residue was purified by column chromatog- 
raphy on silica gel (toluene/dioxane/methanol = 6:3.5:0.5). Crystallization from ethyl acetate yielded 
0.43 g (29 %) of the title compound as a colourless solid, m.p. 1 67-1 70 "C. 
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A. 2-Ben*yloxy^bromo-6-nitro-phenyiamine 

To a suspension of 50 g (325 mmol) 2-amino-3-nitrophenol, 45 g (325 mmol) potassium carbonate and 
2 g (13 mmol) sodium Iodide in 400 ml ethanol were added 47 ml (408 mmol) benzyl chloride and the 
mixture was heated to 80 °C. After 2 h, the reaction mixture was cooled down and the solvent was • 
evaporated. The residue was dissolved in ethyl acetate and extracted with water. The organic layer was 
dried over anhydrous magnesium sulphate and evaporated. Coevaporation with dlchloromethane (three 
times) led to a dark brown oily residue, which was dissolved in 400 ml acetonitrile. After addition of 63.4 
g (356 mmol) N-bromosuccinimide, the reaction mixture was refluxed for 1 h. After cooling down, 400 g 
silica gel were added and the mixture was evaporated to dryness. The resulting solid was put on a col* 
umn and the product was eluted with ethyl acetate/light petroleum ether (4:1). Evaporation of the eluent 
afforded a solid which was recrystailized from ethyl acetate/n-heptane to give 62 g (59 %) of the title 
compound as a red solid of m.p. 90 °C. 

B. N-Acetyl-N-(2-benzyloxy-4-bromo-6-nltro-phenyl)-acetamide 

A suspension of 20 g (62 mmol) 2-ben2yIoxy-4-bromo-6-nitro-phenylamine In 120 ml acetic anhydride 
and 2 ml methanesulphonic acid was heated to 120 °C. After complete reaction (15 min), excess acetic 
anhydride was evaporated In vacuo. The residue was dissolved in dlchloromethane/toater and neutral- 
ized with 6N aqueous sodium hydroxide. The organic layer was separated, dried over anhydrous mag- 
nesium sulphate and evaporated. Crystallization of the residue from ethyl acetate/n-heptane yielded 
23.2 g (92 %) of the title compound as a cream-coloured solid of m.p. 148 °C. 

C. N-(2'Amino-6-benzyloxy-4-bromo-phenyl)*acetamide 

A suspension of 23 g (56 mmol) N^cetyI-N-(2-ben2yloxy^-bromo-6-nrtro-phenyl)-acetamfde t 5.5 g (34 
mmol) Iron(lll) chloride and 13.8 g activated charcoal in 600 ml methanol was heated to reflux. To the 
reaction mixture were added 28 ml hydrazine hydrate (95 %) to maintain gentle reflux. After complete 
reaction (2 h), the reaction mixture was cooled down and filtered through oeiite, The filter cake was 
washed thoroughly with dichloromethane/methanol and the filtrate was evaporated to dryness. The 
residue was partitioned between dichloromethane/methanol and water. The organic layer was washed 
with brine, dried over anhydrous magnesium sulphate and evaporated. The residue was recrystailized 
from boiling ethyl acetate/n-heptane to give 1 2.3 g (65 %) of the title compound as a colourless solid of 
m.p. 185 °C. 

» 

D. N-(2-BenzyIoxy-4-faromo-6-dimethyIamlno-phenyl)-acetamide 
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A suspension of 5 g (15 mmol) N^-amino^-benzyloxy-^romo-phenyD-acetamide in 80 ml methanol 
and 34 ml formaldehyde (37 %) was acidified with saturated methanolic hydrogen chloride to give a 
clear yellow solution, To the solution were added 1 .5 g (24 mmol) sodium cyanoborohydride in small 
portions. After complete reaction (15 min). the mixture was neutralized with aqueous sodium hydrogen 
carbonate and extracted with dichloromethane. The organic layer was dried over anhydrous magne- 
sium sulphate and evaporated. Crystallization of the residue from ethyl acetate/n-heptane yielded 4.3 g 
(79 %) of the title compound as a colourless solid of m.p. 177 °C. 

E. 4-Benzyloxy-6-bromo-1,2-dimethyMH-benzoimidazole 

A suspension of 26.2 g (72 mmol) N-(2.benzyloxy-4-bromo-6-dlmethylamino-phenyl)-acetamide in 180 
ml phosphoryl chloride was heated to 70 *C for 24 h. After the reaction was completed, excess phos- 
phoryl chloride was evaporated In vacuo. The residue was suspended in dichloromethane and carefully 
neutralized with 6N aqueous potassium hydroxide and water. The organic layer was separated, dried 
over anhydrous magnesium sulphate and evaporated. Crystallization of the residue from ethyl acetate 
yielded 1 5.1 g (63 %) of the title compound as a colourless solid of m.p. 177-179 °C. 

F. 7-Benzyloxy-2,3-dltnethyl-3H-benzolmldazole-5'carboxyllc Acid Dlmethylamide 

To a solution of 3 g (9.1 mmol) 4-benzyloxy^bromo-1,2-dimethyl-1H-benzoimldazole In 100 ml dl- 
methylamlne (3.2M solution in tetrahydrofuran) were added 0.3 g (1 .3 mmol) palladium(ll) acetate and 
1.4 g (5.3 mmol) triphenylphosphine. The mixture was transferred to an autoclave and carbonylated (6 
bar carbon monoxide pressure. 120 °C) for 16 h. The reaction mixture was cooled down, evaporated 
and the residue was dissolved in dichloromethane. The organic layer was extracted with water, dried 
over anhydrous magnesium sulphate and evaporated. Purification of the residue by column chromatog- 
raphy on silica gel using ethyl acetate yielded 2.3 g (78 %) of the title compound as a colourless solid of 
m.p. 159-160 a C. 

G. 7.Hydroxy*2,3-dimethyl-3H-benzolm»dazole-5-carboxy1lc Acid Dlmethylamide 

A solution of 2.3 g (7.1 mmol) 7-Benzyloxy-2.3-dimethyl-3H-benzoimidazole-5-carboxyllc acid dlmethyl- 
amide in 80 ml methanol was hydrogenated over 0.3 g 10% Pd/C (1 bar.H 2 ) for 16 h. The catalyst was 
filtered off and the filtrate evaporated. The residue was crystallized from acetone to give 1 .2 g (71 %) of 
the title compound as a colouriess solid of m.p. 248 °C. 

H. e.Dlmethy1amlnomethyl-7-hydrexy.2,3^ 
Dlmethylamide 
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To a suspension of 2,0 g (8.6 mrnol) 7-Hydro'xy-2,3-dimethyl-3H-benzo!rn1dazole.5-carboxylic acid di- 
methylamide in dichloromethane (80 ml) was added dropwise a suspension of 1.7 g (9.4 rnmol) Es- 
chenmoser's salts in dichloromethane (50 ml). After stirring for 3h at room temperature, the reaction 
mixture was poured into saturated sodium bicarbonate solution (100 ml) and extracted with dichloro- 
methane (2 x 50 ml). The organic layers were dried over magnesium sulphate and concentrated in va- 
cuo to give 2.0 g (82%) of the title compound as an orange foam. The compound was used for the next 
step without further purification. . 

'H-NMR (200 MHz; DMSO): 5 - 2.31 (s, 3H, Me), 2.58 (2s, 6H, 2 NCHj). 2.78 (s, 3H, NCtfe), 3.02 (s, 
3H, NCtfo). 3.82 (m, 5H. CibN. NChU). 7.79 (s, 1H. Ar-JD. 

I. 7-Hydroxy-2,3-dlmethyl^K3<^^heny1-propyO^H-benrolmldazole-5-carboxylicAci€| 
Dimethylamide 

2.0 a (6.9 mrnol) 6<Jimethylaminomemyi-7-hydroxy-2,3^^ 

dimethylamide and 1 .8 g (10.3 mrnol) 1-(1-phenyl-v1nyl)-pyrrolidine were suspended in toluene (40 ml) 
and the reaction was refluxed over night. After cooling to room temperature, the solvent was concen- 
trated in vacuo. The residue was purified by column chromatography on sijica gel (dichloromethane / 
methanol = 14:1). Crystallization from ethyl acetate afforded 1.1 g (42%) of the title compound as a 
beige solid of m. p. 223*-224 9 C. 

J. T-Hydroxy-S-tS-hydroxy^-phenyl-propyn^S^limethyl-SH-benzoimldazole-S-caitoxylic Acid 
Dimethylamide 

To a suspension^ 1 .0 g (2.7 mrnol) 7-hydroxy-2,3-dimethyl-6-(3-oxo-3-phenyI-propyl)-3H-benzo- 
imidazole-S-carboxylic acid dimethylamide in ethanol (10 ml) were cautiously added 124 mg (3.3 mrnol) 
sodium borohydride (60 % w/w dispersion in mineral oil) (exothermic reaction I) and the reaction was 
stirred for £ h at 'room temperature. The reaction mixture was poured into saturated ammonium chloride 
solution (20 ml) and diluted with water (80 ml). The precipitate was filtered off and dried in vacuo to 
afford 880 mg (89%) of the title compound as a beige solid of m. p. 257°-260° c 

K. 6-Bromo-2-methyl-4-nitro-1(3)H-benzoimldazole 

To a suspension of 65 g (0.28 mol) 4 : bromo-6-nltro-1,2-phenylenediamine in 600 ml ethanol were 
added 140 ml 5N hydrochloric acid. The reaction mixture was refluxed and 58 ml (0.56 mol) of 2,4- 
pentanedione were, added in one portion. After 1 h r the mixture was cooled down, poured into 500 ml 
water and neutralized with cone, ammonia. The precipitate was collected, washed thoroughly with water 
and dried over phosphorus pentoxide to give 70.8 g (99 %) of the title compound of m.p. 229-231 S C. 

L. 6-Bromo-1 ,2-dlmethyl-4-nitro-1 H-benzoi midazole 
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To a suspension of 4.3 g (107 mmol) sodium hydride (60 % wfw dispersion in mineral oil) in 25 ml N,N- 
dimethylformamide was slowly added a solution of 25 g (98 mmol) 6-bromo-2-methyl-4-nitro-1(3)H- 
benzoimidazole in 100 ml N.N-dimethylfoirnamide at O °C. After 30 min at 0 °C. 16,2 g (107 mmol) me- 
thyliodide were added over 20 min. When the reaction was finished (45 mln), 200 ml water were care- 
ftjlly added and the mixture was stirred for 1 h at room temperature. The precipitate was collected, 
washed thoroughly with water and dried over phosphorus pentoxlde in vacuo. Recrystallization from 
methanol yielded 19.6 g (74 %) of the title compound as a colourless solid of m.p. 193-195 °C. 

M. 6-Bromo-1,2<limethyl-1«4>enaolmldazol-4-ylamine 

To a solution of 1 9 g (70 mmol) 6-bromo-l ,2-dlmethyl-4-nitro-1H-benzoimidazoIe in 250 ml methanol 
were added 13.7 g (84 mmol) Iron(lll) chloride and 6 g activated charcoal. The reaction mixture was 
heated to 80 °C and 17 ml hydrazine hydrate (95 %) were slowly added; After refluxlng for 3 h, the hot 
reaction mixture was filtered through celite and the precipitate was washed with methanol and di- 
chloromethane. The filtrate was evaporated to give a suspension, which was treated with n-heptane. 
The precipitate was collected, washed with n-heptane and dried in vacuo to give 13.3 g (79 %) of the 
title compound as a solid of m.p. 208-209 *C. 

i 

N, (S-Bromo-1 ,2-dimethyM H-benzolmidazoM»ylH1 -pheny1-allyl)-amlne 

6.4 g (26.7 mmol) 6-bromo-l.2-dimethyMH-ben20ImldazoM-ylamine. 8.5 g (80 mmol) benzaldehyde 
and 0,3 g p-toluenesulphonic acid monohydrate in 80 ml toluenB were refluxed on a Dean-Stark-trap. 
After complete reaction, the mixture was evaporated to one third of its volume and diluted with 50 ml 
tetrahydrofuran. The mixture was cooled to 0 °C and BO ml (80 mmol) vinylmagneslumbromlde (1M 
solution in tetrahydrofuran) were added during 45 mln. After 30 min., the reaction mixture was'hydro- 
lyzed with saturated.ammonium chloride solution, diluted with water and extracted with ethyl acetate. 
The organic phase was separated, washed with water, dried over anhydrous magnesium sulphate and 
evaporated. The residue was purified by column chromatography on silica ge] (petroleum ether/ethyl 
acetate « 7:3). Crystallization from diisopropyl ether afforded 4.2 g (44 %) of the title compound as a 
colourless solid of m.p. 137-139 °C. 

O. 6-Bromo«1,2-dimethy«K3-phenyl-aM 

A suspension of 3.8 g (10.7 mmol) (6-bromo-1,2^Imethyl^ 

and 3,5 g p-toluenesuiphonlc acid monohydrate in 80 ml toluene was refluxed for 26 h. The suspension 
was poured into a mixture of 50 ml saturated sodium hydrogencarbonate solution and 150 ml water and 
extracted with ethyl acetate. The organic phase was separated, dried over anhydrous magnesium sul- 
phate and evaporated. The residue was purified by column chromatography on silica gel (tolu- 
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ene/dioxane/methanol = 6:3.8:0.2). Crystallization from diisopropyl ether gave 2.4S g (64 %) of the title 
compound as a colourless solid of m.p. 1 86-189 °C. 
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Commercial utility 

The compounds of the formula 1 and their salts have valuable pharmacological properties which maKe 
them commercially utilizable. In particular, they exhibit marked inhibition of gastric acid secretion and an 
excellent gastric and intestinal protective action in warm-blooded animals, in particular humans. In this 
connection, the compounds according to the invention are distinguished by a high selectivity of action, 
ah advantageous duration of action, a particularly good enteral activity, the absence of significant side 
effects and a large therapeutic range. 

"Gastric and intestinal protection" in this connection is understood as meaning the prevention and 
treatment of gastrointestinal diseases, in particular of gastrointestinal inflammatory diseases and 
lesions {such as, for example, gastric ulcer, peptic ulcer, Including peptic ulcer bleeding* duodenal ul- 
cer, gastritis, hyperacidic or medicament-related functional dyspepsia), which can be caused, for ex- 
ample, by microorganisms (e.g. Helicobacter pylori), bacterial toxins, medicaments (e.g. certain antiin- 
flammatories and antirheumatics, such as NSAIDs and COX-lnhlbitors), chemicals (e.g. ethanol). gas- 
-trlc acid or stress situations. "Gastric and intestinal protection" is understood to include, according to 
general knowledge, gastroesophageal reflux disease (GERD), the symptoms of which include, but are 
not limited to, heartburn and/or acid regurgitation. 

In their excellent properties, the compounds according to the invention surprisingly prove to be clearly 
superior to the compounds known from the prior art in various models in which the antiulcerogenic and 
the antisecretory properties are determined. On account of these properties, the compounds of the 
formula 1 and their pharmacologically acceptable salts are outstandingly suitable for use in human and 
veterinary medicine, where they are used, in particular, for the treatment and/or prophylaxis of disorders 
of the stomach and/or intestine. 

A further subject of the invention are therefore the compounds according to the Invention for use in the 
treatment andfar prophylaxis of the abovementioned diseases. 

The invention likewise includes the use of the compounds according to the invention for the production 
of medicaments which are employed for the treatment and/or prophylaxis of the abovementioned 
diseases. 

The Invention furthermore includes the use of the compounds according to the invention for the treat- 
ment and/or prophylaxis of the abovementioned diseases. 

A further subject of the invention are medicaments which comprise one or more compounds of the 
formula 1 and/or their pharmacologically acceptable salts. 
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The medicaments are prepared by processes which are known per se and familiar to the person skilled 
in the art As medicaments, the pharmacologically active compounds according to the invention (- ac- 
tive compounds) are either employed as such, or preferably in combination with suitable pharmaceuti- 
cal auxiliaries orexcipients in the form of tablets, coated tablets, capsules, suppositories, patches (e.g. 
as TTS), emulsions, suspensions or so!utions r the active compound content advantageously being 
between 0.1 and 95% and it being possible to obtain a pharmaceutical administration form exactly 
adapted to the active compound and/or to the desired onset and/or duration of action (e.g. a sustained- 
release form or an enteric form) by means of the appropriate selection of the auxiliaries and excipfents. 

The auxiliaries and exclplents which are suitable for the desired pharmaceutical formulations are known 
to the person skilled in the art on the basis of his/her expert knowledge, in addition to solvents, gel- 
forming agents, suppository bases, tablet auxiliaries and other active compound exciptents, lite possi- 
ble to use, for example, antioxidants, dispersants, emulsifiers, antifdams, flavor corrlgents, 
preservatives, solubilizers, colorants or, in particular, permeation promoters and complexing agents 
(e.g. cyclodextrins). 

The active compounds can be administered orally, parenteral^ or percutaneously. 

In general, it has proven advantageous in human medicine to administer.the active compound(s) in the 
case of oral administration in a daily dose of approximately 0.01 to approximately 20, preferably 0.05 to 
5, In particular 0.1 to 1 .5, mg/kg of body weight, if appropriate in the form of several, preferably 1 to 4, 
Individual doses to achieve the desired result. In the case of a parenteral treatment, similar or (in par- 
ticular in the case of the intravenous administration of the active compounds), as a rule, lower doses 
can be used. The establishment of the optimal dose and manner of administration of the active com- 
pounds necessary in each case can easily be carried out by any person skilled in the art on the basis of 
his/her expert knowledge. 

If the compounds according to the invention and/or their salts are to be used for the treatment of the 
abovementioned diseases, the pharmaceutical preparations can also contain on* or more pharmaco- 
logically active constituents of other groups of medicaments, for example; tranquillizers (for example 
from the group of the benzodiazepines, for example diazepam), spasmolytics (for example, bietamiver- 
ine or camylofine), anticholinergics (for example, oxyphencycllmine or phencarbamide), local anesthet- 
ics, (for example, tetracaine or procaine), and, if appropriate, also enzymes, vitamins or amino acids* 

To be emphasized in this connection Is In particular the combination of the compounds according to the 
invention with pharmaceuticals which inhibit add secretion, such as, for example, Ha blockers (e.g. 
clmetidine, ranitidine). H*ftC ATPase inhibitors (e.g. omeprazole, pantoprazole), or further with so- 
called peripheral anticholinergics (e.g. pirenzepine, teienzeptne) and with gastrin antagonists with the 
aim of increasing the principal action in an additive or super-additive sense and/or of eliminating, or of 
decreasing the side effects, or further the combination with antlbacterially active substances (such as. 
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for example, cephalosporins, tetracyclines, penicillins, macrolides, nifroimidazoles or alternatively 
bismuth salts) for the control of Helicobacter pylori. Suitable- antibacterial co-components which may be 
mentioned are, for example, mezlocillin, ampicillin, amoxicillin, cefalothin, cefoxitin, cefotaxime, 
imipenem. gentamycin, amikacin, erythromycin, ciprofloxacin, metronidazole, clarithromycin, azithromy- 
cin and combinations thereof (for example clarithromycin + metronidazole). 

In view of their excellent gastric and Intestinal protection action, the compounds of formula 1 are suited 
for a free or fixed combination with those medicaments (e.g. certain antiinflammatories and antirheu- 
matics, such as NSAIDs), which are known to have a certain ulcerogenic potency. In addition, the com- 
pounds of formula 1 are suited for a free or fixed combination with motility-modifying drugs. 
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Pharmacology 

The excellent gastric protective action and the gastric acid secretion-inhibiting action of the compounds 
according to the invention can be demonstrated In investigations on animal experimental models. The 
compounds according to the invention investigated in the model mentioned below have been provided 
with numbars which correspond to the numbers of these compounds in the examples- • 

Testing of the secretion-Inhibiting action on the perfused rat stomach 

In Table A which follows, the influence of the compounds according to the Invention on the 
pentagastrin-stimulated acid secretion of the perfused rat stomach after intraduodenal administration in 
vivo is shown. 

TabteA 



No. 


Dose 


Inhibition of 




(nmo!/kg) 


acid secretion 




Ld. 


(%) 


1 


1 


79 


3 


i 


60 



Methodology 

The abdomen of anesthetized rats (CD rat, female, 200-250 g; 1 .5 g/kg i,m. urethane) was opened after 
tracheotomy by a median upper abdominal incision and a PVC catheter was fixed transorally in the 
esophagus and another via the pylorus such that the ends of the tubes just projected into the gastric 
lumen. The'catheter leading from the pylorus led outward into the right abdominal wall through a side 
opening. 

After thorough rinsing (about 50-100 ml), warm (37°C) physiological NaCI solution was continuously 
passed through the stomach (0,5 mi/min, pH 6.8-6.9; Braun-Unita I). The pH (pH meter 632 t glass elec- 
trode EA 147; 4> = 5 mm, Metrohm) and, by titration with a freshly prepared 0.01 N NaOH solution to 
pH 7 (Dosimat 665 Metrohm), the secreted HCI were determined in the effluent in each case collected 
at an interval of 1 5 minutes. 

The gastric secretion was stimulated by continuous infusion of 1 ng/kg (= 1 .65 ml/h) of r.v. pentagastrin 
(left femoral vein) about 30 min after the end of the operation (i.e. after determination of 2 preliminary 
fractions). The substances to be tested were administered intraduodenaily In a 2.5 ml/kg liquid volume 
60 min after the start of the continuous pentagastrin infusion. 
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The body temperature of the animals was kept at a constant 37.8-38°C by infrared irradiation and heat 
pads (automatic, stepless control by means of a rectal temperature sensor). 
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Patent claims 

1 . Compounds of formula 1 , 




Ar 



fn which 

R1 Is hydrogen, halogen, hydroxyl, 1-4C-alkyl, S^C-cycloalkyl, 3-7C-cycloalkyl-1-4C-alkyl. 1-4C- 

alkpxy* 1>4C-alkoxy-1-4C-a!ky1, 1-4C-alkoxycarbonyl, 274C-alkenyi, 2-4C-alkynyl, fluoro-l-4C- 

alkyl, hydroxy-1-4C-alkyl or mono- or dM-4C-alkylamino, 
R2 Is hydrogen, 1-4C-alkyl. 1-4C-a!koxy f 1-4C-alkoxy-1-4C-alkyI. aryl. 3-7C-cycloalkyl. 3-7C- 

cycloalkyM^C-alkyl, l-4C-alkoxycarbonyi, mono- or di-T^C-alkylamino-I^C-alkylcarbonyl, 

hydroxy-l-40-aIkyl, fluoro-2-4C-alkyl. 
R3 is hydrogen, halogen, fluoro-1-4C-alkyl, carboxyl, 1-4C-alkoxycarbonyl, hydroxy-1-40alkyl, 1- 

4C-alkoxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkoxy^1-4C-aikyl, fluoro-1-4C-a!koxy-1-4C-aikyl or the 

group -CO-NR31 R32, 

where 

R31 is hydrogen, hydroxyl. 1-7C-alkyl, hydroxy-1-4C-alkyI or1-4C-alkoxy-1-4C-a!kyl and 
R32 Is hydrogen, 1-7C-alkyl f hydroxy-1-4C-a!kyl or 1-4C-alkoxy-1-4C-aIkyl, 
or where * 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidine, 
pfperidino, piperazino, N-1-4C-alkylpiperazino or morpholino group, 
X rs O (oxygen) or NH and 

Ar is a mono- or bicyclic aromatic residue, substituted by R4, R5, R6 and R7 f which is selected from 
the group consisting of phenyl, naphthyl, pyrrolyt, pyrazolyl. imidazolyl, 1,2,3-triazolyl, indolyl, ben- 
zimidazolyl, furyl, benzofuryl, thienyl, benzothienyl, thiazolyl, Isoxazolyl, pyridinyl, pyrimidinyl, 
chinolinyl and isochinolinyl, 
wherein 

R4 is hydrogen, 1~4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-aIkoxy, 2-4C-alkenyloxy t 1-4C*aIky!carbo- 
nyl, carboxy, T~4C-alkoxycarbonyl, carboxy-1-4C-alkyf. 1-4C-alkoxycarbony!-1-4C-alkyl, halo- 
gen, hydroxy, aryl, aryM^C-alkyl, aryl-oxy, aryl-1-4C-alkoxy, trifluoromethyl, nltro, amino, 
mono-ordi-1-4C-alkyIamino, 1-4C-alkylcarbonytamlno, 1-4C-alkoxycarbonylamino, 1-4C- 
aIkoxy-1 -4C-alkoxycarbonylamino or sulfbnyi. 

R5 is hydrogen, 1-4C-alkyi, 1-4C-alkoxy, l-4C-alkoxycarbonyl, halogen, tnfluoromethyl or hy- 
droxy, 
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R6 is hydrogen, 1-4C-alkyl or halogen and 
R7 Is hydrogen, 1-4C-alkyl or halogen, 
and wherein 

aryl is phenyl or substituted phenyl with one, two or three same or different substituents from the 
group of 1-4C-alkyl, 1-40-alkoxy, carboxy, 1-4C-alkoxycart>onyl, halogen, trifluoromethyl, nitro, 
trifluoromethoxy, hydroxy and cyano. 
and the salts of these compounds. 

2. Compounds of formula 1 according to clafm 1, 
In which 

R1 Is hydrogen or .1 -4C-alkyl. 
R2 is hydrogen or 1-4C-alkyl, 

R3 is halogen, carboxyl, 1-40alkoxycarbonyl, hydroxy-1-4C-alkyl, 1-4C^lkoxy.1-4C-alkyl or the 
. group -CO-NR31R32, 
where 

R31 is hydrogen f 1-4C-alkyl, hydroxy-1~4C-alkyl or l-4C-alkoxy-1-4C-alkyI and 
R32 Is hydrogen or 1-4C-alkyl, 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidlno, 
plperldino, plperazino, N-1-4C-alkyIpipera2ino or morpholino group, 
X is O (oxygen) or NH and 

Ar Is a phenyl group, substituted by R4, R5 t R6 and R7, 
wherein 

R4 is hydrogen, 1-4C-alkyl, hydroxys -4C-alkyl, 1-4C-alkoxy, 2-4C*lkenyIoxy, 1-4C-a!kylcarbo- 
nyl, carboxy, 1 -4C~alkoxycarbonyl, carboxy-1-40a!kyl, l^OalkoxycarbonyH^C-alkyl. halo- 
gen, hydroxy, trifluoromethyl, nitro, amino, mono- or dl-1 -4C-alkylamino, 1-4C- 
alkylcarbonylamlno, 1-4C-alkoxycarbonylamino, i-4C-alkoxy-1-4C-alkoxycarbonylamino or 
sulfonyl, 

R5 is hydrogen, 1-4C-alkyl, 1-4C-aIkoxy v MC-alkoxycarbonyl, halogen, trifluoromethyl or hy- 
droxy, 

R6is hydrogen, 1-4C-alkyl or halogen and 
R7 is hydrogen, 1 -4C-alkyl or halogen, 
and the salts of these compounds. 
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3. Compounds of formula 1 according to claim 1, characterized by the formula 1a, 




R1 



da) 



R5 



in which 

R1 is hydrogen or MC-alkyl, 
R2 is hydrogen or 1-4C-alkyl, 

R3 is carboxyl, 1-40-alkoxycarbonyl, hydroxy-1-4C-alkyI, 1-4C-alkoxy-1-4C-alkyl or the group -CO- 
NR31R32, 
where 

R31 is hydrogen, 1-7C-alkyh hydroxy-1-4C-alkyf or 1-4C-alkoxy-1-4C-alkyl and 
R32 is hydrogen or 1-7C-alkyI, 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino, 

pfperldlno, plperazino, N-1 -4C-alkyIpiperazino or morpholino group, 
R4 is hydrogen. 1-4C-alkyl, hydroxy-1-4C-alkyl, t-4C-alkoxy, 1-4C-alkoxycarbonyl t trifluoromethyf, 

amino, mono- or dkMC-alkylamino, l-4C-alkylcarbonylamino, 1-4C-alkocycarbonylamlno or 1- 

4C-alkoxy-1 -4C-alkoxycart>onyIamino, 
R5 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy and 
X . is O (oxygen) or NH, 
and the salts of these compounds. 

4. Compounds of formula 1 according to claim 1 , characterized by the formula 1 a in claim 3, 
in which 

R1 is l-4C-alkyl t 
R2 ls1-4C-alkyl, 

R3* is hydroxy-1-4C-alkyl, 1«4C-aIkoxy-1-4C-aIkyl or the group -CO-NR31 R32, 
where 

R31 is hydrogen, 1-4C-alkyl, hydroxy-2-4C-alkyl or 1-4C~aIkoxy-2-4C-alkyi and 
R32 is hydrogen, 
or where 
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R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrfolidino. 

group. 
R4 is hydrogen. 
R5 is hydrogen and 
X is O (oxygen) or NH. 
and the salts of these compounds. 

5. A medicament comprising a compound as claimed in claim 1 and/or a pharmacologically accept- 
able salt thereof together with customary pharmaceutical auxiliaries and/or exciplenta. 

6. The use of a compound as claimed in claim 1 and its pharmacologically acceptable salts for the 
prevention and treatment of gastrointestinal disorders. 



EmPf ansszeit 4 • AP r ■ I5M4 



1178EPORDQ1 2003-04 03 



27 

Abstract 



The invention relates to cyclic benzlrnidazoles of formula 1, in which the substituents and symbols have 
.the meanings indicated in the description. The compounds have gastric secretion inhibiting and excel- 
lent gastric and Intestinal protective action properties. 
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